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Cross-Reference to Related Case 

This claims priority to and the benefit of U.S. provisional patent application serial 
5 number 60/122,437, filed on March 2, 1 999. 

Technical Field 

The invention relates generally to displaying information on a screen. More 
particularly, the invention relates to displaying information during a period of delay when 
sw^itching between channels. 

10 Background Information 

Television broadcasters and transport companies, such as cable companies or 
Digital Broadcast Satellite (DBS) companies, transmit media streams to a customer's 
receiver for subsequent display on a display screen of, for example, a television. The 
receiver typically is separate from, but coupled to, the television or other device having 
15 the display screen. The receiver can be capable of receiving media streams containing 

compressed digital programs in the MPEG-2 format, and such a receiver typically is 
referred to as a digital set-top box (STB). In general, a system supporting the 
transmission and reception of digital media streams includes a server computer (located, 
for example, at a cable headend) and "thin-client" that runs software on a customer's 




digital STB. The server and the digital STB typically communicate via a two-way 
network, but they also can communicate to a limited extent via a one-way network. 

Summary of the Invention 

5 The use of a digital STB introduces at least a one to two second delay time when a 

customer switches from one channel to another, and this delay time is due to channel 
timing time, MPEG transport parsing initialization, and MPEG program internal 
structure. The delay time occurs, for example, when a viewer specifies a new channel 
number or presses the up/down arrows on a remote control coupled to the digital STB. 

10 There also is a delay associated with the thin-client displaying an electronic program 

guide in response to a customer or viewer request for the guide. The guide enables the 
viewer to view information on the various programs available on the various channels 
before selecting a preferred program. Although any delay time is typically in the order of 
one to two seconds, it can increase when a new program is added to a channel by the 

15 cable headend, such that a two to four second delay occurs. Basically, it takes a few 

seconds for a decoder in the digital STB to process a new media stream before displaying 
the multimedia presentation contained within the stream. These types of digital STB- 
related or digital STB-introduced delays generally are referred to hereinafter as "zap 
time." During zap time, the viewer sees small squares (blocks) of the target video 

20 program being overlaid on top of the prior video program on the screen, until the prior 

video program is fully replaced with the target video program. 
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The invention relates to methods and systems for displaying data to the viewer 
during zap time. This displayed data can include, for example, one or more of the 
following: advertising; information about the next/target program or channel selected; a 
window showing a segment of the target program that is transmitted over the target 
5 channel; personal information associated with the viewer (e.g., notification that one or 

more electronic mail messages have arrived, stock prices of securities in the viewer's 
portfolio, etc.) and/or based on the viewer's profile (e.g., recipes for cooking enthusiasts, 
news clips fi"om preferred sources, advertisements of particular interest, etc.); and local 
and regional information (e.g., weather forecasts, etc.). The displayed data also can 

10 include interactive elements that allow the viewer to request additional data for display on 

the screen. In addition, the interactive elements can correspond to a one-way transaction, 
such as when modifying the viewer's profile to block certain types of data. The data 
displayed during zap time generally is referred to hereinafter as a "zap page." 

The zap page is pre-rendered and stored within the memory and/or buffer of the 

15 digital STB. When the viewer requests a switch in channels, such as by selecting a 

channel number or pressing a channel selection arrow on a remote control, the zap page is 
displayed substantially immediately. The zap page is displayed until the channel switch 
has been completed and then the target program is displayed in place of the zap page. 
However, if the viewer engages in or is engaged in an interactive session related to one or 

20 more interactive elements displayed on the zap page, the display of the target program is 

suspended until the viewer disengages the interactive session by sending a resume signal 
to the digital STB (such as by pressing a certain button on the remote control). 
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In one embodiment, a server periodically multicasts zap page contents to a 
plurality of viewers. A receiver, such as a digital STB, selects one of the plurality of zap 
pages and stores it in the buffer of the digital STB until a zap event is received that 
triggers the transmission and display of that zap page on the screen. The digital STB can 
5 also select and store one or more of the plurality of zap pages in the buffer and/or other 

memory of the digital STB so that when the "current" zap page stored in the buffer is 
displayed, one of the other zap pages can be transferred to the buffer in preparation for 
future transmission and display on the screen. Executable code stored within the memory 
of the digital STB and executed by a processor in the digital STB controls the selection, 

10 storage, and display of the zap page. When selecting one of the plurality of zap pages 

transmitted by the server, the executable code can select the first zap page received after a 
prior zap page has been displayed or it can select the zap page based on viewer profile 
information that it has gathered or that has been provided by the server. Altematively, the 
server can narrow cast zap pages of a particular type to an individual viewer based on that 

15 viewer's profile information. The profile information can be obtained from the digital 

STB, assimilated by the server itself, and/or this profile information can be accessed from 
another data source such as a database accessible via the Internet or other 
communications network. 

When the viewer engages in an interactive session, the additional data can be 

20 obtained from local storage or memory located in, or associated with, the digital STB or it 

can be obtained from the server. If the transaction requested in the interactive session 
requires an interface with an external transaction provider, the digital STB can transmit 
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the request to the server for further processing. The server would then service this 
request by obtaining the data from the appropriate transaction provider and subsequently 
forwarding it back to the digital STB for display on the screen. 

Although aspects of this invention are, at least in part, related to cable television 
systems (and, more particularly, to digital cable television systems), the invention can be 
applied to other types of broadcasting and transport systems (e.g., digital broadcast 
satellites, telephone systems, etc.). Aspects of this invention can also be applied to packet 
networks such as the Internet. For example, zap page content can be displayed in a web 
browser during the delay period between requesting an HTML page and receiving that 
HTML page. Zap page content can also be displayed during the delay period between 
launching the execution of a software application (such as a compute intensive or 
graphic-rendering application) and receiving the output/results of that launched software 
application. 

In one aspect, the invention features a method of displaying data. The method 
comprises storing a first data set, such as a zap page. The method further comprises 
receiving a request to display a second data set, such as when a digital STB receives a 
signal from a remote control device to switch channels and display another program. The 
method further comprises receiving the requested second data set, which can then be 
transmitted to a display device. The method also comprises transmitting the first data set 
(to, for example, the display device) during a delay period between receiving the request 
and receiving the second data set. 



In another aspect, the invention relates to a system for displaying data. The 
system includes a buffer, an input element, a network interface, a display device, memory 
storing executable code, and a processor. The buffer stores a first data set, such as a pre- 
rendered zap page. The input element receives a request for a second data set, such as 
v^hen a digital STB receives a signal from a remote control device to display a program 
on another channel. The network interface receives the second data set from, for 
example, a server at a cable headend. The display interface transmits data to a display 
device, such as a television screen. The memory stores the executable code that, for 
example, monitors and/or controls at least part of the operation of the system. The 
processor executes the executable code in response to the request received by the input 
element. The executable code instructs the display interface to transmit the first data set 
in the buffer to the display device during a delay period between receiving the request and 
receiving the second data set. 

The foregoing and other objects, aspects, features, and advantages of the invention 
will become more apparent from the following description and from the claims. 

Brief Description of the Drawings 

In the drawings, like reference characters generally refer to the same parts 
throughout the different views. Also, the drawings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles of the invention. 

Figure 1 illustrates an external environment to which a digital set-top box (STB) 
communicates, in accordance with the invention. 




Figure 2 is a block diagram of internal components of the digital STB shown in 
Figure 1. 

Figure 3 shows an example of a zap page that can be displayed on a display 
device, in accordance with the invention. 
5 Figure 4 is a flow diagram of a process that displays a zap page during a delay 

period or zap time, in accordance with the invention. 

Figure 5 is a more detailed process flow diagram than the diagram of Figure 4. 

Description 

10 Referring to Figure 1, the elements supporting the operation of the invention 

include a server 102, a data source 114, a network 104, a receiver 106, a display device 
108, an input device 1 12, and a viewer 1 10 (a person or multiple people) of the display 
device 108. The server 102 can comprise a plurality of server computers as well as the 
software operating therein to provide, for example, video on demand, music on demand, 

15 interactive MPEG, Internet access, telephony gateways, transaction processing, viewer 

profiling, selection/formation of zap page contents, etc. In performing these fiinctions, 
the server 102 can access the data source 1 14 to obtain the desired data when necessary. 

In one embodiment, the data source 1 14 corresponds to a data repository located 
on a local hard disk drive or other direct access storage device. In another embodiment, 

20 the data source 1 14, corresponds to a database or transaction processing system that is 

accessible to the server 102 via the network 104. The network 104 can comprise a single 
network type or a combination of a plurality of network types, such as the Internet, 



7 




intranet, telephone system, satellite transmission, cable, fiber optic, etc. The network 104 
can also support multiple protocol and interface types. 

Also coupled to the server 102 via the network 104 is the receiver 106, such as a 
digital STB that communicates with the server 1 02 and displays data provided therefrom 
5 on the display device 108 (e.g., television screen, computer screen, etc.). This displayed 

data is then perceived by the viewer 110 who interacts with the receiver 106 using the 
input device 1 12, such as a remote control device, to affect the displayed data. 

In order to facilitate the description of the invention, but without any loss in 
generality, this document will hereinafter disclose embodiments of the invention as they 

10 relate to cable television (TV) systems. Therefore, the viewer 1 10 views programs 
selected with the remote control device 1 12 on the TV screen 108. The program 
displayed on the TV screen 108 is rendered and displayed by the digital STB 106 that 
received the program data as a media stream from the video/audio server 102 via the 
hybrid fiberoptic/cable network 104. Elements of the media stream can include data 

15 provided by the data source 114 which is serving as a transaction processor on a web 

server coupled to the server 102 via the Intemet. 

In one embodiment and with reference to Figures 1 and 2, the server 102 transmits 
media streams comprising compressed digital programs and other data encoded in the 
MPEG-2 format to the digital STB 106 of the viewer 110. The media stream is 

20 transmitted in a 6 MHz channel as a multi-program transport stream (MPTS) that 

contains a plurality of digital MPEG programs. When the viewer 110 selects a program 
to view on a particular channel via the remote control device 1 12, the remote control 
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device 1 12 transmits a signal to an input element 230 of the digital STB 106. A processor 
204 of the digital STB 106 executes an executable code 212 in a memory 210 of the 
digital STB 106 to tune a network interface 202 of the digital STB 106 to the desired 6 
MHz channel. The network interface 202 of the digital STB 106 subsequently receives 
the media stream and obtains the desired digital program by parsing a specific single- 
program transport stream ("SPTS") from the MPTS. The SPTS corresponding to the 
desired program is then decoded by audio/video decoders 206 of the digital STB 106, 
rendered and subsequently displayed on the TV screen 108 via a display interface 240. 

The delay time associated with channel tuning, MPTS parsing, and rendering 
accounts for much of the zap time (1-2 seconds) when switching channels. In some 
instances, where the desired program is not contained in the MPTS, the zap time 
increases (2-4 seconds) to accommodate the additional delay of informing the server 102 
that a program is not available in the MPTS of the selected channel and for the server 102 
to embed the SPTS associated with that program into the MPTS of the selected channel. 

The invention uses the zap time introduced when switching channels to display a 
zap page 222 on the TV screen 108 of the viewer 110. Prior to receiving the channel- 
switch signal from the remote control device 1 12 at the input element 230, the zap page 
222 is stored in a pre-rendered form (at least in part) in a frame buffer 220 of the digital 
STB 106. In response to the channel-switch signal or other zap event, the processor 204 
executes the executable code 212 in memory 210 to transmit the zap page 222 in the 
buffer 220 to the display interface 240 for subsequent display on the TV screen 108. 
Once the zap page 222 has been transmitted, the executable code 212 renders a back-up 



zap page 214 previously stored in the memory 210 and moves the newly-rendered, back- 
up zap page into the buffer 220 to await the arrival of a future zap event. 

Referring to Figure 3, the zap page 222 displayed on the TV screen 108 in 
response to a zap event can comprise advertisement data 302, information about the target 
program 306 (e.g., its duration, actors, etc.), a window displaying the video of the target 
program 304 (such as may occur when the target program is available for display but has 
been temporarily suspended due to interactions with the zap page 222), an interactive 
element 308, and personal/local information 310. The zap page 222 is displayed on the 
TV screen 108, until the next/target program is ready for display, at which time, the target 
program moves to the foreground of the TV screen 108. However, display of the target 
program is suspended when the viewer 110 enters into an interactive session with the zap 
page 222. In any event, the viewer 110 can terminate the display of the zap page 222 at 
any time by pressing a button on the remote control device 1 12 that is perceived by the 
executable code 212 of the digital STB 106 as a zap termination event. When a zap 
termination event is received, the digital STB 106 displays the target program on the TV 
screen 108 even if it had been previously suspended. 

The advertisement data 302 embedded in a particular zap page 222, can be 
determined in accordance with profile information gathered for the viewer 110. The 
profile information can be based on the viewer's prior TV viewing habits, prior 
purchasing habits, etc. The viewer's profile information can also be gathered by 
monitoring the viewer's activities and recording this data at the digital STB 106 or at the 
server 102. Alternatively or in combination, the server 102 can access the viewer's 



profile information from the data source 1 14. For example, the data source 1 14 may 
contain the viewer's historical buying habits, usage rate of certain services, etc. 

The interactive element 308 of the zap page 222 enables the viewer to interact 
with the zap page 222 to obtain additional information about objects displayed on the zap 
page 222 or to perform other actions related to these objects. For example, if the viewer 
1 10 is viewing a product-related advertisement 302, the viewer may want to obtain the 
color options available for that product. The viewer 1 10 transmits a signal to the digital 
STB 106 using the remote control device 1 12 to request such data. The data request, 
performed while the zap page is being displayed, is referred to hereafter as a zap page 
request. The zap page request is received by the input element 230 and processed by the 
processor 204 and executable code 212. In this example, the executable code 212 may 
search the memory 210 or buffer 220 for the desired information. 

If the information is not stored locally within the digital STB 106, the executable 
code 212 formulates a query that is transmitted by the network interface 202 to the server 
102. The server 102, upon receipt of the query, accesses its internal data sources or 
extemal databases, web sites, etc. of the data source 114. Once the information is 
obtained, it is transmitted back to the requesting digital STB 106. The data source 114 
can also provide access to a transaction processor hosted on a web server for placing 
orders, obtaining brochures, etc. In this manner, the viewer 1 10 can establish an 
interactive session with the remote data source 1 14 relating to interactive elements 308 
available on the zap page 222. 



# # 

While the viewer 1 10 is engaged in this interactive session, the display of the 
next/target program is suspended until the viewer 1 10 transmits a resume signal via the 
remote control device 1 12. The input element 230 of the digital STB 106 informs the 
executable code 212 that the resume signal has arrived, and the executable code 212 
5 instructs the display interface 240 to move the next/target program to the foreground of 

the TV screen 108. 

The personal/local information 310 displayed on the zap page 222 can also be 
based on the viewer's profile information and can be obtained from the digital STB 106, 
server 102 and/or data source 1 14. Examples of personal/local information include late- 

10 breaking news stories, weather information, political information, current stock prices of 
securities held in the viewer's investment portfolio, arrival of electronic mail in the inbox 
of the viewer's email account, etc. 

Referring to Figures 1, 2, and 4, the server 102 periodically transmits a plurality of 
zap page contents to the digital STB 106. The zap page contents can be formulated and 

15 multicast by the server 102 to a plurality of end users or the zap page contents can be 

tailored and narrow cast to a particular viewer 1 10 based on that viewer's profile. When 
the executable code 212 determines that the zap page 222 in the buffer 220 has already or 
is currently being displayed on the TV screen 108 and that the back-up zap page 214 has 
been moved from the memory 210 and stored in a rendered form in the buffer 220 and a 

20 new back-up zap page is therefore needed, the executable code 212 selects one of the 

plurality of zap pages (step 402) received at the network interface 202 of the digital STB 
106 Once the zap page contents (that are in HTML format, for example) are selected 
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(step 402), the executable code 212 stores the zap page contents (step 404) in the memory 
210 of the digital STB 106. 

At some point, the viewer 110 transmits a signal to the input element 230 of the 
digital STB 106 indicative of the viev^er's desire to switch channels. The input element 
230 receives this channel-switch request (step 406) and informs the executable code 212 
of this zap event. The executable code 212 instructs the display interface 240 to display 
the zap page 222 on the TV screen 108 (step 408) by moving the zap page 222 to the 
foreground of the TV screen 108. Assuming that the viewer 110 does not interact with 
the displayed zap page, the digital STB 106 completes its channel switching process to 
the target channel (step 416) and the program on the target chaimel is subsequently 
displayed on the TV screen 108 (step 418). 

Altematively, if the viewer 110 interacts with the displayed zap page 222, the 
input element 230 receives the zap page request (step 410) and informs the executable 
code 212 of its receipt. The executable code 212 continues with the switching process of 
the digital STB 106 but suspends the display of the target program (step 412). The 
executable code 212 then performs the zap page request (step 414) as previously 
discussed. When the zap page request has been fulfilled and/or a zap termination event is 
received by the digital STB 106, the switching process of the digital STB is completed for 
the target channel (step 416) and the target program is displayed (step 418) by bringing it 
to the foreground of the TV screen 108. 
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► More particularly and with reference to Figures 2 and 5, when the input elej 
230 receives a zap event (step 402) and reports its receipt to the executablepdae 212, the 
executable code 212 activates a zap page interaction process (step-'Sw). The zap page 
interaction process can correspond to a process that is aptrX^ted when the processor 204 
executes the executable code 212 or it can coja^ond to a process separate from that of 
the executable code 212 that is activ^t^when a zap event is received (step 502). Once 
the zap page interaction pme€ss has been instantiated, it transmits an appear event 
message to the bi^^r 220 (step 506) indicating that the pre-rendered zap page 222 must 
be transmbt^ to the display interface 240 and subsequently displayed on the TV screen 

108 (st/pmy 

If the viewer 1 10 interacts with the zap page 222 that is displayed on the TV 
screen 108, the zap page interaction process sends and receives data to/from the server 
102 as necessary to process the zap page request (step 508). Regardless of whether or not 
an interactive session has been established, the digital STB 106 will continue its channel 
switching process and decode the target program (step 510) with its decoder 206. 
However, if an interactive session was established, the zap page interaction process waits 
until a resume signal is received from the viewer 110 (step 512) or until a pre-determined 
period of time has lapsed without any further activity, before displaying the target 
program (step 418). If an interactive session had not been established, the target program 
would have been brought to the foreground of the TV screen 108 and displayed to the 
viewer 110. 
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The zap page 222 is transmitted out of the buffer 220 in response to an appear 
event message issued by the zap page interaction process to the buffer 220 and is 
subsequently displayed on the TV screen 108. The zap page interaction process then 
issues a render event message that instructs the processor 204 and a rendering process to 
render the back-up zap page 214 and store it in the buffer 220 (step 514). In order to 
maintain a back-up zap page 214 in the memory 210, the zap page interaction process 
issues a fetch event message to the network interface 202 that selects a new back-up zap 
page from the available zap pages transmitted by the server 102 and stores the selected 
zap page as a new back-up zap page in the memory 210 of the digital STB 106 (step 516). 
In this manner, the zap page 222 can be displayed to the viewer 110 substantially 
immediately upon receipt of a zap event. Additionally, future zap events can be 
supported in rapid succession by continuously rendering and displaying the back-up zap 
page 214 and reacquiring a new back-up zap page when the prior back-up zap page 214 
has been rendered. 

Variations, modifications, and other implementations of what is described herein 
will occur to those of ordinary skill in the art without departing from the spirit and the 
scope of the invention as claimed. Accordingly, the invention is to be defined not by the 
preceding illustrative description but instead by the spirit and scope of the following 
claims. 

What is claimed is: 
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